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[57] ABSTRACT 

A horizontal-mount bracket system for holding sensor posi- 
tion with respect to a horizontal-mount bracket, wherein 
facial interaction between the bracket and the sensor body 
provides automatic setting of the air gap which setting is 
preserved such that if the sensor is ever reinstalled, the air 
gap is precisely reset to its original value. A multi- 
component bracket has first and second bracket components 
which lay juxtaposed, one atop the other. The first bracket 
component has a first sensor opening and the second bracket 
component has a second sensor opening wherein initially the 
first and second sensor openings are mutually communicat- 
ing and aligned just sufficiendy so that the sensor body is 
free to vertically move therein. The sensor body is placed 
into a sensor port of an engine block so that the tip of the 
sensor body rests upon a surface of a reluctor. With the 
multi-component bracket resting upon a horizontal surface 
of the engine block, the first bracket component is laterally 
displaced relative to the second bracket component, causing 
the first and second sensor openings to be horizontally 
displaced relative to each other and inscribe the sensor body 
at an inclined angle which causes the tip to be separated 
from the reluctor by a predetermined air gap. Alternatively, 
the first and second bracket components may be inclinably 
slid relative to each other to thereby cause the sensor tip to 
be moved away from the reluctor. 

15 Claims, 7 Drawing Sheets 
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HORIZONTAL-MOUNT BRACKET SYSTEM "side-mount" bracket. The adjustability of side-mount 

FOR AUTOMATICALLY SETTING AN AIR brackets resides in a bolt slot which allows for the bracket 

GAP to De adjusted along the slot elongation relative to the 

threaded mounting hole of the mounting surface. 

TECHNICAL FIELD 5 j n one f orm 0 f operation of the side-mount bracket, the 

The present invention relates to brackets for holding a first sensor body is placed into the sensor port of the engine block 

object with respect to a second object. More particularly, the such that the sensor tip is allowed to touch the surface of the 

present invention relates to a horizontal-mount bracket for reluctor, and then it is withdrawn a distance equal to the 

precisely locating a sensor relative to an object to be sensed. predetermined optimum air gap. This method is more time 

Still more particularly, the present invention relates to a 10 consuming and is error prone. 

horizontal-mount bracket system, wherein facial interaction In another form of operation of the side-mount bracket, a 

between the bracket and the body of the sensor results in the gauging layer of soft, abradable material is placed onto the 

sensor being fixed positionally with respect to the bracket, sensor tip, wherein the thickness of the gauging layer is 

and further results in a predetermined air gap being set equal to the optimum air gap. The gauging layer may be 

between the sensor and the object to be sensed. 15 either attached to the sensor body or be a part thereof, such 

as a protuberance, provided the sensor body is of a soft 

BACKGROUND OF THE INVENTION material. Now, the installer need merely place the sensor 

Magnetic sensors operate on the principle of detecting bod y into ^ sen** port until the gauging layer touches the 
magnetic flux density modulation caused by the movement reluctor, and then tighten the bolt on the mounting surface to 
of appropriately configured reluctors (or targets). The mag- 20 thereby ^ ^e sensor body at this position. During initial 
netic sensor must be affixed very close to the reluctor since rotation of the reluctor, a portion of the gauging layer is 
its sensitivity decreases very rapidly with the size of the air sacrificial to abrasion due to reluctor runout or differential 
gap between the reluctor and the magnetic sensor. In most thermal expansion without damage being incurred to the 
automotive applications, for example, the air gaps are on the sensor body or the reluctor. This abrasion can undesirably 
order of 0.3 to 1.75 mm. Over such a range of air gaps, the 25 result in particles being introduced into the engine oil. 
sensor output signal decreases more than ten times. The In the event the magnetic sensor must be re-installed, an 
signal attenuation at large air gaps makes the sensor opera- abraded gauging layer cannot again provide position loca- 
tion more prone to noise induced failures as well as less tion for the sensor tip, as it was formerly able to do when it 
accurate in detecting the elements of the reluctor as it spins 3Q wasunabraded. Therefore, before dismounting the magnetic 
in relation to the magnetic sensor. Both of these factors are sensor, the bracket must be marked to indicate the correct 
often unacceptable in critical engine control and diagnostic position of the sensor body relative to the bracket so that 
applications. when the new magnetic sensor is re-installed, its position on 

it may at first glance appear that there would be no ^ brackct can bc alignabiy sighted— not an exact proce- 

problem whatsoever to choose and achieve an appropriate 35 dure. Indeed, rather than try to reinstall the old but still 

air gap between the magnetic sensor and the reluctor. usable, sensor using the sightmg method to reset the air gap, 

However, in the majority of production cases, the stack-up a technician would rather install a new sensor having the 

of tolerances of the many different components randomly abradable layer intact, mereby circumventing the error prone 

influence the net size of the air gap, which consequently sighting step otherwise needed to reinstall the old, but 

precludes achieving, at each assembly, a precisely predeter- ^ ^able, sensor. This results in waste of otherwise good 

mined air gap by mere assembly of the parts. As a result, sensors and unnecessary expense for the customer or war- 

because of the random variations caused by accumulation of raQtv provider. 

tolerances, mere assembly of the parts risks damaging Horizontal-mount brackets differ from side-mount 

interference between the magnetic sensor and reluctor on the brackets, in that a "horizontal" surface, ie., a surface normal 

one hand, and inaccurate readings associated with too large 45 to the vertical axis of the sensor port, is used to mount the 

an air gap on the other hand. To lessen all the tolerances so bracket. The horizontal mount bracket involves convenience 

that mere assembly assures, at each assembly, the optimum in terms of manufacture, installation and space savings as 

air gap is physically unrealistic and involves inordinate costs compared to the side-mount bracket, which requires the 

associated with manufacturing such precise parts. presence of a vertical surface adjacent the sensor port. 

The majority of magnetic sensors used in automotive 50 What remains needed in the art, is some way to enable a 

applications involve non- adjustable air gap placement, horizontal-mount bracket to facially interact with a sensor 

wherein the stack-up of tolerances causes deviation from the body, wherein the sensor is affixed positionally and wherein 

optimal air gap. For example, a rigid bracket is affixed to the a predetermined air gap is set automatically, 

body of a magnetic sensor. The magnetic sensor is placed SUMMARY OF THE INVENTION 
mto a sensor port in the engine block, and the bracket is 55 

bolted, via a bolt hole in the bracket, to a threaded mounting The present invention is a horizontal-mount bracket sys- 
hole in a mounting surface of the engine block. When the tem for holding sensor position with respect to a horizontal- 
bracket is bolted, the length of the sensor body from the bolt mount bracket, wherein facial interaction between the 
hole of the bracket to the sensor tip determines the air gap bracket and the sensor body provides automatic setting of 
with respect to the reluctor, which air gap is affected by the 6 o the air gap which setting may bc preserved such that if the 
stack-up of tolerances. Even though subject to tolerance sensor is ever reinstalled, the air gap is precisely reset to its 
related placement inaccuracy, this structural mounting meth- original value. 

odology is used widely because of the simplicity of the The horizontal-mount bracket system according to the 

hardware, and ease of assembly and service. present invention includes a multi-component bracket, hav- 

In situations where air gap variation cannot be tolerated, 65 ing first and second bracket components which lay 

the air gap is preset during magnetic sensor installation by juxtaposed, one atop the other. The first bracket component 

means of an adjustable bracket, often referred to as a has a first sensor opening and a first bolt hole; the second 
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bracket component has a second sensor opening and a 
second bolt hole. The spacing between the first sensor 
opening and the first bolt hole is different from the spacing 
between the second sensor opening and the second bolt hole. 
Preferably, the distal ends (adjacent the first and second bolt 5 
holes) of the multi-component bracket are free, while the 
near ends (adjacent the first and second sensor openings) are 
vertically held but horizontally slidable, as for example by 
a fold-over of the second bracket component with respect to 
the first bracket component. The first and second sensor 1Q 
openings mutually communicate and the first and second 
bolt holes mutually communicate, wherein initially the first 
and second sensor openings are mutually communicating 
and mutually aligned, preferably just sufficiently, so that the 
sensor body is free to vertically move therein and second 
bolt holes are mutually misaligned by an offset distance. The 15 
first bracket component has at least one cutting tooth at the 
first sensor opening which is oriented at a predetermined 
acute pitch angle with respect to a horizontal axis. 

Preferably, the sensor body is placed trappingly into the 
first and second sensor openings of the multi-component 20 
bracket as part of the manufacturing process. This not only 
ensures that the sensor will remain permanently associated 
with respect to the multi-component bracket, but further 
ensures the orientation of the sensor with respect to the 
multi-component bracket will be correct. 25 

Operationally, the sensor body is placed into a sensor port 
of an engine block so that the tip of the sensor body rests 
upon a surface of a reluctor. With the multi-component 
bracket resting upon a horizontal surface of the engine 
block, the first and second bolt holes are jointly placed over 30 
a threaded mounting hole of the horizontal surface. The 
threaded shank of a tapered bolt is then passed freely 
through the first and second bolt holes without displacing 
them, and then threaded into the threaded mounting hole. 
When a larger diameter neck of the tapered bolt encounters 
the first bolt hole, the first bracket component is laterally 
displaced relative to the second bracket component (the 
second bracket component optionally not moving) along the 
horizontal axis (parallel to the horizontal surface). This 
displacement causes the first and second sensor openings to 
be horizontally displaced relative to each other, wherein the 40 
respective perimeters thereof forcibly abut respectively 
opposite sides of the sensor body, thereby causing the at 
least one cutting tooth of the first bracket component to cut 
into the softer sensor body. Because the at least one tooth has 
a predetermined pitch angle relative to the horizontal axis, 45 
the sensor body is caused to move along a vertical axis 
which is perpendicular to the horizontal axis determined by 
the pitch angle. 

The distance of movement of the sensor body along the 
vertical axis is given by: D*tan(A)=G, wherein D equals a 50 
distance of movement of the at least one tooth with respect 
to the sensor body along the horizontal axis after the at least 
one tooth as engaged the sensor body, A is the pitch angle of 
the at least one tooth, and G is the distance of movement of 
the sensor body along the vertical axis which is equal to the 55 
desired optimum air gap. 

In a second embodiment of the present invention, a 
multi-component bracket is provided wherein the first 
bracket component has at least one first tooth at the first 
sensor opening and the second bracket component has at 60 
least one second tooth at the second sensor opening. Each of 
the at least one first and second teeth have the aforesaid pitch 
angle, which, as the first and second bracket components 
slide relative to each other, results in the teeth cutting into 
the softer sensor body, whereby the sensor body moves 65 
along the vertical axis until the desired optimum air gap is 
established. 
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In a third embodiment of the present invention the first 
bracket component is provided with at least one tooth at the 
first sensor opening which is oriented parallel to the hori- 
zontal axis. Each of the first and second bracket components 
have an inclined plane interface at the first and second sensor 
openings. In operation, as the first and second sensor bracket 
components move relative to each other, the at least one 
tooth cuts into the softer bracket body thereby holding the 
sensor body affixed thereto. Further, the inclined plane 
interface results in the first bracket component moving in the 
vertical axis as it slides inclinably in relation to the second 
bracket component. The vertical movement is predeter- 
mined to result in the sensor body moving along the vertical 
axis until the predetermined optimum air gap is established. 

Accordingly, it is an object of the present invention to 
provide a horizontal-mount bracket system which automati- 
cally establishes a predetermined air gap between a sensor 
body and an object to be sensed and affixes the sensor body 
positionally thereat. 

It is an additional object of the present invention to 
provide a horizontal-mount bracket system which automati- 
cally sets a predetermined air gap, which setting is preserved 
such that if the sensor is ever reinstalled the air gap is 
precisely reset to its original value. 

These, and additional objects, advantages, features and 
benefits of the present invention will become apparent from 
the following specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partly sectional side view of the horizontal- 
mount bracket system according to the present invention, 
shown in a typical environment of operation wherein a 
magnetic sensor is spaced from a reluctor a distance equal to 
an automatically established optimum air gap. 

FIG. 2 is a partly sectional side view of a first embodiment 
of .the horizontal-mount bracket system according to the 
present invention shown prior to displacement. 

FIG. 3A is a partly sectional side view of a first bracket 
component according to the first embodiment. 

FIG. 3B is a detail view at circle 3B of FIG. 3A. 

FIG. 4 is a partly sectional top view showing the first 
embodiment and a sensor body prior to displacement. 

FIG. 5 is a pardy sectional side view of the first embodi- 
ment of the horizontal-mount bracket system according to 
the present invention shown after displacement by a tapered 
bolt displacement mechanism. 

FIG. 6 is a partly sectional top view showing the first 
embodiment and a sensor body after displacement by a 
tapered bolt displacement mechanism. 

FIGS. 7A and 7B are pardy sectional side views of the 
first embodiment, wherein an alternative displacement 
mechanism is depicted. 

FIG. 8 is a partly sectional side view of a second embodi- 
ment of the horizontal-mount bracket system according to 
the present invention shown prior to displacement. 

FIG. 9A is a partly sectional side view of first and second 
bracket components according to the second embodiment. 

FIG. 9B is a detail view at circle 9B of FIG. 9A. 

FIG. 10 is a partly sectional top view showing the second 
embodiment and a sensor body prior to displacement. 

FIG. 11 is a partly sectional side view of the second 
embodiment of the horizontal-mount bracket system accord- 
ing to the present invention shown after displacement by a 
displacement mechanism. 
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FIG. 12 is a partly sectional top view showing the second 
embodiment and a sensor body after displacement. 

FIGS. 13 A and 13B are partly sectional views of the first 
embodiment, wherein an alternative displacement retention 
feature is depicted. 5 

FIG. 14 is a partly sectional side view of a third embodi- 
ment of the horizontal-mount bracket system according to 
the present invention shown prior to displacement. 

FIG. 14A is a detail view at circle 14A of FIG. 14. 

FIG. 15 is a partly sectional top view showing the third 
embodiment and a sensor body prior to displacement. 

FIG. 16 is a partly sectional side view of the second 
embodiment of the horizontal-mount bracket system accord- 
ing to the present invention shown after displacement by a 15 
displacement mechanism. 

FIG. 17 is a partly sectional top view showing the third 
embodiment and a sensor body after displacement. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT 20 

Referring now to the Drawings, FIG. 1 generally depicts 
a first embodiment of the horizontal-mount bracket system 
10 according to the present invention in an exemplar envi- 
ronment of operation, wherein the horizontal-mount bracket ^ 
system serves to locate a magnetic sensor 12 with respect to 
a reluctor 14. In this regard, the magnetic sensor 12 has a 
sensor body 16 which includes a sensor tip 18. The sensor 
tip 18 extends into a sensor port 20 of an engine block 22 and 
is spaced from the reluctor 14 a predetermined distance 30 
equal to an optimum air gap G which provides optimal 
sensing performance by the magnetic sensor of magnetic 
field variations as the reluctor spins. 

A horizontal-mount multi-component bracket 26 
(hereafter, simply "multi-component bracket") of the 35 
horizontal-mount bracket system 10 is composed of a first 
bracket component 28 and a second bracket component 30 
which lie juxtaposed flatly on a flat horizontal surface 32 
which is oriented parallel to a horizontal axis H and normal 
to the sensor port 20 (the cylindrical axis of which is along 40 
the vertical axis V). A tapered bolt 34 secures the multi- 
component bracket 26 to the horizontal surface 32. 

Preferably, the sensor body 16 is placed trappingly into 
the first and second sensor openings 36, 38 of the multi- 
component bracket 26 as part of the manufacturing process. 45 
This not only ensures that the sensor 12 will remain perma- 
nently associated with respect to the multi- component 
bracket 26, but further ensures the orientation of the sensor 
with respect to the multi-component bracket will be correct. 
The former feature facilitates installation at an assembly 50 
plant, the latter feature ensures that a directionally sensitive 
sensor will be properly oriented with respect to the direction 
of rotation of the reluctor 14. For example, the sensor body 
16 may be trapped on the multi-component bracket 26 
between a gasket 24 and the sensor head 16a, each of which 55 
having a diameter exceeding the diameters of the first and 
second sensor openings 36, 38; and the sensor body is 
prevented for rotating by complementary non-circular cross- 
sections of the sensor body and the first and second sensor 
openings (see FIG. 4). It is to be understood that those eo 
ordinarily skilled in art may utilize any known modality to 
trap and/or permanently orient the sensor with respect to the 
multi-component bracket, and that the various views of the 
present disclosure are by way of exemplification and not 
limitation. 65 

The multi-component bracket 26 automatically sets the air 
gap G and holds the sensor body 16 thereat via a facial 
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interaction between the multi-component bracket and the 
sensor body, as will now be detailed with reference to FIGS. 
2 through 6 according to the first embodiment. 

Referring now to FIGS. 2 through 7B, the first bracket 
component 28 has a first sensor opening 36 and a first bolt 
hole 40. The second bracket component 30 has a second 
sensor opening 38 and a second bolt hole 42. The spacing 
between the first sensor opening 36 and the first bolt hole 40 
is a first distance, and the spacing between the second sensor 
opening 38 and the second bolt bole 42 is a second distance, 
wherein the first and second distances are different by an 
oflfeet distance D' (see FIG. 2). Preferably, the distal ends 44 
(adjacent the first and second bolt holes) of the multi- 
component bracket 26 are free, while the near ends 46 
(adjacent the first and second sensor openings) are vertically 
held but horizontally slidable, as for example by a fold-over 
48 of the second bracket component with respect to the first 
bracket component. The first and second sensor openings 
mutually communicate and the first and second bolt holes 
mutually communicate, wherein initially the first and second 
sensor openings are mutually aligned such that the sensor 
body 16 is free to move in the vertical axis V and the first 
and second bolt holes are mutually misaligned by an amount 
equal to the offset distance D'. Preferably, the sensor body 16 
is trapped and oriented with respect to the first and second 
sensor openings 36, 38 during manufacture. An abutment 
48a is formed at the fold-over 48 for keeping the sensor 
body vertically oriented during and after displacement of the 
first and second bracket components. 

The first sensor opening 36 is provided with an opposed 
pair of teeth 52 located at an approaching perimeter 36a 
thereof, wherein the "approaching perimeter" is defined as 
the perimeter of the first sensor opening which approaches 
the sensor body 16 when the first and second bracket 
components are mutually displaced by a displacement 
mechanism 54. This displacement causes the first and sec- 
ond sensor openings 36, 38 to be horizontally displaced 
relative to each other, wherein the respective perimeters 
thereof forcibly abut respectively opposite sides of the 
sensor body, thereby causing the teeth 52 of the first bracket 
component 28 to cut into the softer sensor body 16. Because 
the teeth 52 each have a predetermined pitch angle A relative 
to the horizontal axis (see FIG. 3B), the sensor body 16 is 
caused to move along the vertical axis V determined by the 
displacement D occurring after the teeth have engaged the 
sensor body. 

The distance of movement of the sensor body along the 
vertical axis V is given by: D*tan(A)=G, wherein D is the 
relative displacement of the first bracket component 28 
relative to the second bracket component after the teeth 52 
have engaged the sensor body 16 along the horizontal axis 
H, A is the pitch angle of each of the teeth 52, and G is the 
distance of movement of the sensor body along the vertical 
axis V which is equal to the desired optimum air gap. 

Installation of the sensor body according to the first 
embodiment is as follows. 

As shown at FIG. 2, the sensor body 16, tip 18 first, is 
placed into the sensor port 20 so that the tip comes to rest 
upon a surface of the reluctor 14. With the multi-component 
bracket 26 resting upon the horizontal surface 32, the first 
and second bolt holes 40, 42 are jointly placed over the 
threaded mounting hole, wherein the first and second bolt 
holes are misaligned relative to each other by the offset 
distance D\ The tapered bolt 34 has a threaded shank 34a, 
a larger diameter neck 346 and a taper 34c therebetween. 

While it is possible for the first and second bracket 
components to be relatively displaced by the tapered bolt 34 
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in the manner described hereinbelow with respect to the distances are different by an offset distance D" (see FIG. 8). 

second embodiment (see FIGS. 8 and 11), it is preferred for Preferably, the distal ends 144 (adjacent the first and second 

only the first bracket component 28 to be displaced by the bolt holes) of the multi-component bracket 126 are free, 

tapered bolt, because only the first bracket component while the near ends 146 (adjacent the first and second sensor 

carries the teeth 52. Accordingly, the threaded shank 34a of 5 openings) are vertically held but horizontally slidable, as for 

the tapered bolt is passed freely through the off-set first and example by a fold-over 148 of the second bracket compo- 

second bolt holes without displacing them, and then nent with respect to the first bracket component. The first 

threaded into the threaded mounting hole 50. The neck 346 and second sensor openings mutually communicate and the 

has a cross-section just less than that of the cross-section of first and second bolt holes mutually communicate, wherein 

the first bolt hole and larger than that of the second bolt hole. 10 initially the first and second sensor openings are mutually 

Thus, the neck 346 cannot pass through the off-set first bolt aligned sufficiently that the sensor body is vertically mov- 

hole 40 without laterally displacing the first bracket com- able therein and the first and second bolt holes are mutually 

ponent along the horizontal axis H into mutual alignment misaligned by an amount equal to the offset distance D". 

with the second bolt hole 42 (which is aligned with the Preferably, the sensor body 16 is trapped and oriented with 

threaded mounting hole 50). 15 respect to the first and second sensor openings 136, 138, 

As the tapered bolt 34 threads into the threaded mounting durin g manufacture. An abutment 148a serves to keep the 

hole 50, the neck 346 encounters first bolt hole 40, where- sensor body vertically oriented during and after displace- 

upon the first bracket component is laterally displaced ment of the first and second components, 

relative to the second bracket component along the horizon- The first sensor opening 136 is provided with an opposed 

tal axis H, wherein the first bracket component moves in the 20 pair of teeth 152a located at an approaching perimeter 136a 

direction of arrow HL and the second bracket component, in thereof, and the second sensor opening 138 is provided with 

this example, is stationary (although it also could alterna- an opposed pair of teeth 1526 located at an approaching 

lively be displaced in a horizontal direction opposite to perimeter 138a thereof. By the term "approaching perim- 

arrow B). The lateral displacement of the first bracket eter" is meant the perimeter of each of the respective first 

component with respect to the second bracket component 25 and second sensor openings which approaches the sensor 

causes the first and second sensor openings to be relatively body when the first and second brackets components are 

horizontally displaced. Accordingly, the approaching perim- mutually displaced by a displacement mechanism 54. This 

eter 36a of the first sensor opening 36 forcibly approaches displacement causes the first and second sensor openings to 

the sensor body, whereby the teeth 52 cut into the sensor be horizontally displaced relative to each other, wherein the 

body 16. This tooth cutting creates a facial interaction 30 respective perimeters thereof forcibly abut respectively 

between the teeth and the sensor body whereby a groove 56 opposite sides of the sensor body, thereby causing the teeth 

(see FIG. 5) is cut into the sensor body which causes the 152a, 1526 of the first bracket component 128 to cut into the 

sensor body to be moved vertically away from the reluctor softer sensor body 16. Because the teeth 152a, 1526 both 

14 as the teeth slide along the grooves as they form, one have the same predetermined pitch angle A relative to the 

groove, respectively, at each tooth. 35 horizontal axis (see FIG. 9B), the sensor body 16 is caused 

As mentioned, the distance of movement of the sensor t0 move alon S me vertical "is v determined by the dis- 

body along the vertical axis V is given by: D*tan(A)=G, placement D occurring after the teeth have engaged the 

wherein D is the relative displacement of the first bracket sensor body. 

component 28 relative to the second bracket component 30 The distance of movement of the sensor body along the 

after the teeth 52 have engaged the sensor body 16 along the 40 vertical axis V is given by: D*tan(A)-G, wherein D is the 

horizontal axis H, A is the pitch angle of the teeth 52, and G relative displacement of the first bracket component 128 

is the distance of movement of the sensor body along the with respect to the second bracket component 130 along the 

vertical axis V which is equal to the desired optimum air horizontal axis H after the teeth 152a, 1526 have engaged 

gap. the sensor bracket, A is the pitch angle of the teeth 152a, 

FIGS. 7A and 7B depict operationally another form of 45 1526, and G is the distance of movement of the sensor body 

displacement mechanism 54, wherein a toothed washer 58 alon S the vertical axis V which is equal to the desired 

enters into a smooth sidewall slot 60 of the first bracket optimum air gap. 

component 28', wherein the teeth 62 of the toothed washer Installation of the sensor body according to the second 

cut into the smooth sidewalls 64. The teeth cause the first 5Q embodiment is as follows. 

bracket component 28' to be horizontally displaced (HD) As shown at FIG. 8, the sensor body 16, tip 18 first, is 

along arrow HL relative to the second bracket component 30' placed into the sensor port 20 so that the tip comes to rest 

based upon the movement (M) of the washer into the slot U p 0D a surface of the reluctor 14. With the multi-component 

and the pitch (A) of the teeth, per the relation HD«(M)*tan bracket 126 resting upon the horizontal surface 32, the first 

(A), as the bolt 34* is tightened into the bolt hole 50'. Other 5S anc j second bolt holes 140, 142 are jointly placed over the 

displacement mechanisms which are within the ken of those threaded mounting hole. The first and second bolt holes are 

skilled in the art may also be utilized. misaligned relative to each other by the offset distance D". 

Turning attention now to FIGS. 8 through 13B a second with the multi-component bracket 126 resting upon the 

embodiment of the horizontal-mount bracket system 10' will horizontal surface 32, the first and second bolt holes 140, 

be detailed. 60 142 are jointly placed over the threaded mounting hole, as 

The first bracket component 128 has a first sensor opening shown at FIG. 8. The first and second bolt holes are 

136 and a first bolt hole 140. The second bracket component misaligned relative to each other by the offset distance D", 

130 has a second sensor opening 138 and a second bolt hole wherein the resulting misaligned cross-section is less than 

142. The spacing between the first sensor opening 136 and the cross-section of either of the first and second bolt holes, 

the first bolt hole 140 is a first distance, and the spacing 65 The threaded shank of a tapered bolt is passed freely through 

between the second sensor opening 138 and the second bolt the offset first and second bolt holes without displacing 

hole 142 is a second distance, wherein the first and second them, and then threaded into the threaded mounting hole 50. 
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The tapered bolt 134 has a threaded shank 134a, a larger component bracket 126'. In this form of the invention, the 

diameter neck 134fe and a taper 134c therebetween- The tapered bolt can be unthreaded, the multi-component bracket 

neck 1346 has a cross-section just less than that of the 126' then removed (with the sensor body 16 permanently 

cross-section of either of the first and second bolt holes and engaged therewith via operation of the expanded sleeve), 

larger than that of the misaligned cross-section. Accordingly, 5 *n d ^en, when replaced, the sensor tip air gap G is again 

the neck 1Mb cannot pass through tbe off-set first and precisely restored. 

second bolt holes 140, 142 without laterally displacing them Turning attention now to FIGS. 14 through 17 a third 

along the horizontal axis H into mutual alignment. embodiment of the horizontal-mount bracket system 10" 

As the tapered bolt 134 threads into the threaded mount- _ - , , * , , „,, D . a 4 

. . . cn „ * t ~ A . w . w ~. , i . „ in The first bracket component 228 has a first sensor opemng 

mg hole 50, the neck 1345 encounters first and second bolt 1U _i c * l n l i ^,*n ™. ju i * * 

i. * «jt t_ .i_ t l tt j 236 and a first bolt hole 240. The second bracket component 

holes 140, 142, whereupon they are laterally displaced 230 has a second sensor opening 238 and a second bolt hole 

relative to each other along a horizontal axis into mutual 242 ^ ^ between the first sensor opening 236 and 

ahgnment the first bracket member movable in the direction ^ fifst bolt hok 240 ^ a fifst ^ and ^ iflg 

of arrow HL and the second bracket member movable m the betweefl ^ secQnd $ensor m 23g ^ ^ second bolt 

opposite direction of arrow HR. The lateral displacement of 15 ho]e 242 ^ & secQnd ^ wherein ^ fifs( afld secQnd 

the first bracket member with respect to the second bracket distances m different by an offset distance D'" (see FIG. 

member causes the first and second sensor openings to be 14) me &sUil ends 244 (adjacent the first and 

relatively horizontally displaced .Accordingly the ^respec- &QCQnd bolt holes) of ^ multi . component bracket 22 6 are 

live approaching perimeters 136a, 138a of the first and free , while the near ends 246 (adjacent the first and second 

second sensor openings 136, 138 forcibly and opposably 20 ^ restrained resiliently in the vertical 

abut against ^the sensor body, whereby the fceth 152a and/or difection but horizDntallv slidable> as for example by a 

the teeth 1526 cut into the sensor body 16. Tbis tooth cutting resiliently deformab i e fold _ 0 ver 248 of the second bracket 

creates a facial mteraction between the teeth and the sensor component respect to the first bracket component. The 

body whereby grooves 156a, 156*> (see FIG. 11) cut into the first and gec0Qd gensor d mutuaU communicate and 

sensor ^body causes the sensor body to be .moyec vertically 25 ^ ^ ^ ^ ^ ^ communicate> 

away from the reluctor 14 as the teeth slidingly follow mto wherein mitiaUy ^ fifSt and second sens0f openings are 

the formmg groove at each tooth, respectively. mutually aligned sufficiently that the sensor body is verti- 

As mentioned, the distance of movement of the sensor ca Uy movable therein and the first and second bolt holes are 

body along the vertical axis V is given by: D*tan(A)=G, mutually misaligned by an amount equal to the offset 

wherein D is the relative displacement of the first bracket distance D"\ Preferably, the sensor body 16 is trapped and 

component 128 relative to the second bracket component oriented with respect to the first and second sensor openings 

130 along the horizontal axis H after the teeth 152a, 1526 236, 238, during manufacture. An abutment 248a serves to 

have engaged the sensor body 16, A is the pitch angle of the keep the sensor body vertically oriented during and after 

teeth, and G is the distance of movement of the sensor body displacement of the first and second components, 

along the vertical axis V which is equal to the desired 3 ^ ^ sensor opening 236 is provided with a toothed 

optimum air gap. member 252, such as an opposed pair of teeth or a tooth edge 

Turning attention now to FIGS. 13Aand 13B an example located at an approaching perimeter 236a thereof, wherein 

of a methodology for retaining displacement of the first and by "approaching perimeter" is meant the perimeter of the 

second bracket components will be detailed. ^ first sensor opening which approaches the sensor body when 

The multi-component bracket 126' is generally as the first and second brackets components are mutually 

described above, having juxtaposed first and second bracket displaced by a displacement mechanism 54. This displace- 

members 128', 130' having mutually communicating first ment causes the first and second sensor openings to be 

and second sensor openings and having first and second bolt horizontally displaced relative to each other, wherein the 

holes 140', 142' which are offset at the threaded mounting 45 respective perimeters thereof forcibly abut respectively 

hole 50" (see FIG. 13A), wherein now a sleeve 86 is located opposite sides of the sensor body, thereby causing the 

in each of the first and second bolt holes. The sleeve 86 toothed member 252 of the first bracket component 228 to 

preferably has upper and lower flared ends 88, 80 which are cut into the softer sensor body 16 and thereby affix the 

interferingly interfaced with respectively opposing upper sensor body to the first bracket component, wherein the 

and lower chamfers 82, 84 of the multi-component bracket 50 sensor body must move vertically with the first bracket 

126', thereby trapping the sleeve in the first and second bolt member. 

holes. The purpose of the sleeve 86 is to provide permanency The first and second bracket components 228, 230 are 

to the displacement of the first and second bracket members provided with an incline interface 278 having complemen- 

(arrow directions HL, HR), in that the neck 134b' of the tary inclined surfaces 280, 282, wherein as the approaching 

tapered bolt 134' will cause the sleeve to be permanently 55 perimeter 236a is moved toward the sensor body 16 by the 

expanded when the tapered bolt is threaded into the threaded displacement mechanism 54, the first bracket component 

mounting hole 50'. slides inclinably upward in the vertical direction away from 

Preferably, the deformation of the sleeve is laterally me reluctor 14 (as shown comparatively between FIGS. 14 

expansive and vertically compressive. In this regard the aQ d 1<0- 

lower flared end 80 is flush with the second bracket member 60 Because the inclined surfaces 280, 282 have a predetcr- 

130', and the upper flared end 88 is raised in relation to the mined pitch angle A relative to the horizontal axis (see FIG. 

first bracket member 128*. Accordingly, vertical compres- 14A), the sensor body 16 is caused to move along the 

sion of the sleeve occurs as the bolt 134' is threaded tight and vertical axis V with the first bracket component determined 

the upper flared end 88 is deformed so as to become flush by the pitch angle and the displacement D after the toothed 

with the first bracket member 128'. The lateral expansion 65 member 252 has engaged the sensor body, 

and vertical compression serve, respectively, to lock the The distance of movement of the sensor body along the 

sleeve horizontally and vertically with respect to the multi- vertical axis V is given by: D*tan(A)=G, wherein D is the 
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relative displacement of the first bracket component 228 
relative to the second bracket component 230 along the 
horizontal axis H after the tooth member 252 has engaged 
the sensor body 16, A is the pitch angle of the inclined 
surfaces 280, 282, and G is the distance of movement of the 
sensor body along the vertical axis V which is equal to the 
desired optimum air gap. 

Installation of the sensor body according to the first 
embodiment is as follows. 

As shown at FIG. 14, the sensor body 16, tip 18 first, is 
placed into the sensor port 20 so that the tip comes to rest 
upon a surface of the reluctor 14. With the multi-component 
bracket 226 resting upon the horizontal surface 32, the first 
and second bolt holes 240, 242 are jointly placed over the 
threaded mounting hole. The first and second bolt holes are 
misaligned relative to each other by the offset distance D"'. 
The tapered bolt 234 has a threaded shank 234a, a larger 
diameter neck 234!? and a taper 234c therebetween. 

While it is possible for the first and second bracket 
components to be relatively displaced by the tapered bolt 
234 in the manner described hereinbelow with respect to the 
second embodiment, it is preferred for only the first bracket 
component 228 to be displaced by the tapered bolt, because 
only the first bracket component carries the toothed member 
252. Accordingly, the threaded shank of a tapered bolt is 
passed freely through the off-set first and second bolt holes 
without displacing them, and then threaded into the threaded 
mounting hole 50. The neck 234b has a cross-section just 
less than that of the cross-section of the first bolt hole and 
larger by the offset distance than that of the second bolt hole. 
Thus, the neck 234b cannot pass through the off-set first bolt 
hole 240 without laterally displacing the first bracket com- 
ponent along the horizontal axis H into mutual alignment 
with the second bolt hole 242 (which is aligned with the 
threaded mounting hole 50). 

As the tapered bolt 234 threads into the threaded mount- 
ing hole 50, the neck 234b encounters first bolt hole 240, 
whereupon the first bracket component is laterally displaced 
relative to the second bracket component along the horizon- 
tal axis H, the first bracket component moving in the 
direction of arrow HL and the second bracket component, in 
this example, is stationary (although it also could alterna- 
tively be displaced in a direction opposite to arrow HL). The 
lateral displacement of the first bracket component with 
respect to the second bracket component causes the first and 
second sensor openings to be relatively horizontally dis- 
placed. Accordingly, the approaching perimeter 236a of the 
first sensor opening 236 forcibly approaches the sensor 
body, whereby the tooth member 252 cuts into the sensor 
body 16. This tooth cutting creates a facial interaction 
between the tooth member and the sensor body whereby the 
sensor body must move vertically with the first bracket 
member away from the reluctor 14 as the inclined surfaces 
280, 282 slide in relation to each other. 

As mentioned, the distance of movement of the sensor 
body along the vertical axis V is given by: D*tan(A)=G, 
wherein D is the relative displacement of the first bracket 
component 28 relative to the second bracket component 
along the horizontal axis H after the tooth member has 
engaged the sensor body 16, A is the pitch angle of the 
inclined surfaces 280, 282, and G is the distance of move- 
ment of the sensor body along the vertical axis V which is 
equal to the desired optimum air gap. 

The terms "horizontal" and "vertical" are used herein 
merely as names for two orthogonal axes, and are not 
intended to literally signify orientation with respect to the 
Earth. 



To those skilled in the art to which this invention 
appertains, the above described preferred embodiments may 
be subject to change or modification. For example, displace- 
ment modalities other than a tapered bolt and offset bolt hole 

5 combination may be used to accomplish lateral displacement 
of the bracket members of the multi-component bracket so 
as to cause holdable pinching of the sensor body with respect 
thereto. Further for example, other modalities may be used 
to lock the relative position of the first and second sensor 

10 openings after displacement, as for example an auxiliary 
locking screw or bolt passing through auxiliary aligned 
holes in the first and second bracket components after 
displacement Such change or modification can be carried 
out without departing from the scope of the invention, which 

15 is intended to be limited only by the scope of the appended 
claims. 
What is claimed is: 

1. A horizontal-mount bracket system for automatically 
setting an air gap between an article and an object, said 

20 system comprising: 

a multi-component bracket comprising a first bracket 
component having a first opening, and a second bracket 
component having a second opening, said first and 
second bracket components being juxtaposed, wherein 
25 said first and second openings mutually communicate; 
mounting means for mounting said multi-component 
bracket upon a horizontal surface which is parallel to a 
horizontal axis; 
displacement means for displacing the first and second 
bracket components relative to each other along the 
horizontal axis; 
an article positioned in said first and second openings, 

said article having a body; and 
tooth means located at at least one of said first and second 
openings for inscribing said body when said displace- 
ment means displaces said first and second bracket 
components relative to each other, wherein said tooth 
means inscribes said body at a predetermined angle 
with respect to said horizontal axis; 
wherein said displacement means displaces said first and 
second openings relative to each other from a first 
relative position whereat said article is free to vertically 
move with respect to said first and second bracket 
45 components to a second relative position whereat said 
tooth means has inscribed said body. 

2. The system of claim 1, wherein when said displacement 
means displaces said first and second bracket components 
relative to each other, said article moves in relation to said 

SO first and second bracket components along the vertical axis 
according to D*tan(A)*G, wherein D equals a first distance 
of movement of the tooth means with respect to the article 
along the horizontal axis after the tooth means has engaged 
the article, wherein A equals a pitch angle, and wherein G 

55 equals a second distance of movement of the article with 
respect to the first and second bracket components along the 
vertical axis. 

3. The system of claim 2, wherein said tooth means is 
located only at said first opening. 

60 4. The system of claim 3, further comprising means for 
retaining said first and second bracket components in said 
juxtaposed relationship at said first and second openings. 

5. The system of claim 4, wherein said mounting means 
and said displacement means comprise: 
65 a bolt having a threaded shank threadably engageable 
with a threaded mounting hole in the horizontal sur- 
face; and 
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means engaged on said bolt for causing said first and 
second bracket members to be mutually displaced 
relative to each other as said bolt is tightened. 

6. The system of claim 5, wherein said displacement 
means further comprises means for permanently retaining 
said horizontal displacement. 

7. The system of claim 2, wherein said tooth means is 
located at each of said first and second openings. 

8. The system of claim 7, further comprising means for 
retaining said first and second bracket components in said 
juxtaposed relationship at said first and second openings. 

9. The system of claim 8, wherein said mounting means 
and said displacement means comprise: 

a bolt having a threaded shank threadably engageable 
with a threaded mounting hole in the horizontal sur- 
face; and 

means engaged on said bolt for causing said first and 
second bracket members to be mutually displaced 
relative to each other as said bolt is tightened. 

10. The system of claim 9, wherein said displacement 
means further comprises means for permanently retaining 
said horizontal displacement. 

11. A horizontal-mount bracket system for automatically 
setting an air gap between an article and an object, said 
system comprising: 

a multi-component bracket comprising a first bracket 
component having a first opening, and a second bracket 
component having a second opening, said first and 
second bracket components being juxtaposed, wherein 
said first and second openings mutually communicate; 

mounting means for mounting said multi -component 
bracket upon a horizontal surface which is parallel to a 
horizontal axis; 

displacement means for displacing the first and second 
bracket components relative to each other along the 
horizontal axis; 

an article positioned in said first and second openings, 
said article having a body; 

tooth means located at said first opening for engaging said 
body when said displacement means displaces said first 
and second bracket components relative to each other, 
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wherein said tooth means causes said article to be 
engaged such that said article is constrained move 
therewith along said vertical axis; and 
incline interface means between said first and second 
bracket components for moving said tooth means along 
the vertical axis in response to said first bracket being 
displaced relative to said second bracket component by 
said displacement means; 
10 wherein said displacement means displaces said first and 
second openings relative to each other from a first 
relative position whereat said article is free to vertically 
move with respect to said first and second bracket 
components to a second relative position. 
15 12. The system of claim 11, wherein when said displace- 
ment means displaces said first and second bracket compo- 
nents relative to each other, said article moves in relation to 
said first and second bracket components along the vertical 
axis according to D*tan(A)=G, wherein D equals a first 
20 distance of movement of the first bracket component with 
respect to the second bracket component along the horizon- 
tal axis after the tooth means has engaged the article, 
wherein A equals a pitch angle, and wherein G equals a 
second distance of movement of the article with respect to 
25 the first and second bracket components along the vertical 
axis. 

13. The system of claim 12, further comprising means for 
retaining said first and second bracket components in said 
juxtaposed relationship at said first and second openings. 
30 14. The system of claim 13, wherein said mounting means 
and said displacement means comprise: 

a bolt having a threaded shank threadably engageable 
with a threaded mounting hole in the horizontal sur- 
face; and 

35 means engaged on said bolt for causing said first and 
second bracket members to be mutually displaced 
relative to each other as said bolt is tightened. 
15. The system of claim 14, wherein said displacement 
means further comprises means for permanently retaining 
40 said horizontal displacement 

* * * * * 
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